Abstract-Heat sink and extended surface in the form of the fins module are the most commonly used various industrial applications such as Nuclear reactor, Mixing tank, solar air heater and even in electronic filed also such in the CPU as heat exchanger, the purpose of employing these is to enhance heat transfer by Forced and Natural heat transfer phenomenon. This paper provides a compressive review on the finned surface or heat sink which is subjected to thermal condition i.e. for Forced and Natural transfer phenomenon. Vast research has been carried out in the field of Fin and extended surface both in experimentation as well as computationally. Various optimization algorithms have also been reported by the researchers and are illustrated by various graphs and mathematical modeling by developing correlations.
I. INTRODUCTION
In the field of heat transfer, fins and heat sink are surfaces that broaden from an object to enhance the rate of heat transfer to or from the environment by the rising convection phenomenon. On the basis of conduction, convection and radiation the rate of heat transfer can be examined. In order to increase the heat transfer rate the temperature gradient between interaction object and environment should indeed be increased or by increasing the surface area the rate of heat transfer can be amplified. For a while it is not possible or economical to amend the first two options. Consequently, implementing a fin to the object increases the surface area and can sometimes be an economical to overcome heat transfer crisis. Therefore, the Fins are extensively employed in various industrial applications. [1] Consequently, the optimization of fins is an imperative engineering topic. It is well known [1] that a straight fin with a concave parabolic profile facilities the maximum heat dissipation for a given profile area. On the other hand the concave parabolic shape is quite difficult and uneconomical in manufacturing. Hence, for the most applications the rectangular profile is preferred for the sake of simplicity in the fabrication, even though it does not exploit the material more efficiently. 
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Where Gr is the Grashof number given as Mahdi et al. [3] investigate the laminar natural convection on vertical surfaces using CFD. The governing equations are resolved using a finite volume approach which is coupled with SIMPLE algorithm (Velocity and Pressure based coupled). Configuration of rectangular fins are subjected to different ways on the surface and natural convective heat transfer coefficient on these no slope surfaces has examined and optimization has been carried out. Dong [4] experimentally compare the thermal performances of two types of heat sinks i.e. plate-fin and pin-fin heat sinks which are subjected to impinging flow for various flow rates and channel widths. The pressure drop and the thermal resistance are calucted by proposed model which is based the volume averaging approach. The obtained result shows that pin-fin heat sinks possess lower thermal resistances than optimized plate-fin heat sinks when dimensionless pumping power is minute and the dimensionless length of heat sinks is large. Naidu [5] experimentally and theoretically the effect of inclination of the base of the fin array on heat transfer rate. The numerical model is expanded by taking an enclosure, which is structured by two contiguous vertical fins and horizontal base. Results obtained from this enclosure are utilized to calculate heat transfer rate from the fin array. The governing equation of heat transfer are resolved by using Alternate Direct Implicit approach and compared with experimental work and found the result shows good agreement. Ilker [7] Perform CFD analysis of natural convection heat transfer from inclined plate-fin heat sinks at steady state mode with or without considering the radiation effect. A wide range of angles (±4°to ±90°), has been used to orientate the heat sink. On the basis result and a correlation has been developed for both horizontal and vertical orientation and the obtained result has been compared with experimental work in order to validate and found that the correlation is valid in a very wide range, from −60° (upward) to +80° (downward). It is also scrutinized that the flow separation inside the fin channels of the heat sink is an important phenomenon and determines the validity range of the modified correlation. .
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Fig. 7. Temperature distributions for 3 different fin heights with the same temperature scale, H=5 mm (top), 15 mm (middle) and 25 mm (bottom) for L= 250 mm, S= 14.7 mm and Qin= 50 W. [7]
Awasarmo and Pise [8] experimentally examine the natural convection heat transfer from solid and permeable fins and also the effect of angle of inclination of fins on heat transfer. Permeable fins are shaped by modifying the solid rectangular fins by drilling three inline holes per fin. Solid and Permeable fin block are placed in isolated chamber to study the natural convection heat transfer. It is observed that using permeable fins, heat transfer rate is advanced and convective heat transfer coefficient enhances by about 20% as compared to solid fins with reduction of cost of the material 30%. And the optimum angle of inclination of fins is 90 0 i.e. vertical fins. It is also found out that the permeable fins are cooler than the solid fins and the minimum base temperature is recorded at 90 0 angle. 
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Mahmoud et al. [9] Micro-scale natural convection plays an important role in heat removal from microelectronic components and Micro-Electro-Mechanical Systems (MEMS) devices. Natural convection of macrofin arrays has been extensively studied by many researchers over the past several decades; however analysis of free convection around micro fin arrays is less well researched. The objective of their work was to experimentally investigate the effects of micro fin height and spacing on heat transfer coefficient for a horizontally mounted heat sink when operating under steady state natural convection conditions. An array of micro finned copper heat sinks was fabricated using micro-electro discharge wire machining (m-EDWM) with fin height ranging from 0.25 to 1.0 mm and fin spacing from 0.5 to 1.0 mm respectively. Results showed that values of the convective heat transfer coefficient increased with increased fin spacing and decreased as fin height increased. Benchmarking tests were conducted on a flat plate heat sink with footprint similar to the micro finned structure. Additionally Computational Fluid Dynamic (CFD) modelling of laminar natural convection heat transfer was also carried out for a horizontal flat plate. It was found that the experimental results and those from the CFD modelling agreed with published correlations. Mateusz et al. [10] experimentally examines the heat sink which is commercial employed for cooling a PC processor. Two liquids were used (i) water and (ii) copper oxide (II) nanofluids with 0.0086 and 0.0225 volume fractions. In the experiments, the heat sink was fixed to the CPU. The maximal power dissipated by the investigated processor was 115 W. The mass flow rate of the liquids was in the range of 0.009 to 0.05 kg/s and the inlet temperature was in the range of 300 to 305 K. The experimental results were used to validate the numerical model of the analyzed system. The commercial package ANSYS Fluent 13 was employed to generate a CFD heat transfer simulation. A laminar flow regime was proposed in a fin array area of the heat sink. An appropriate grid quality model was developed and validated. The obtained results showed that water was sufficient enough for CPU cooling. Younghwan et al. [11] analytically compare the thermal performance of optimized plate-fin and pinfin heat sinks with a vertically oriented base plate. And developed a correlation of the heat transfer coefficient which as been validated by experimentally to optimize pin-fin heat sinks. The optimization has been done by adopting two objective functions i.e.: the total heat dissipation and the heat dissipation per unit mass for a given base-to-ambient temperature difference. When the total heat dissipation is exercised as an objective function, the optimized plate-fin heat sinks dissipate a larger quantity of total heat than do the optimized pin-fin heat sinks in most practical applications. When the heat dissipation per unit mass is used as an objective function, on the other hand, the optimized pin-fin heat sinks dissipate a larger amount of the heat per unit mass than the optimized plate-fin heat sinks in most practical applications. Kobus and Oshio [12] investigates the influence of thermal radiation on the thermal performance of a pin fin array heat sink theoretically and experimentally. Several set of experimental data has been extract for various factors such as emissivity of the heat sink, elevated ambient air temperature, the temperature of a visible hot surface, and its radiation configuration factor. The proposed theoretical model is validated by experimental work, which comprises of potential to evaluate the influence of thermal radiation on the thermal performance of a pin fin array heat sink, by introducing an effective radiation heat transfer coefficient that was added to the convective heat transfer coefficient.
IV. CONCLUSIONS
• On increasing fin spacing convective heat transfer first increases up to optimum spacing and then starts decreasing. This is due to higher heat transfer coefficient but lesser surface area. • As temperature difference increases convective heat transfer coefficient increases noteworthy.
• Widely spaced heat have high heat transfer coefficient at corresponding higher temperature difference.
• Vertical configuration heat sink has better performance on comparison with horizontal one.
• Nusselt number linearly increases has temperature difference increases.
• Increasing fin spacing Nusselt number increases • Convective heat transfer coefficient is a strong function of nusselt number.
• At a specified temperature difference and fin height, the convective heat transfer rate increases with increasing fin spacing till it reaches optimum spacing and then with further increasing fin spacing heat transfer rate decreases.
• On increasing fin height by employing longer fins, but with a fixed volumetric flow rate performance may actually decrease with fin height.
• Inclination of fin significantly affects the heat transfer
